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An Analysis on the Sinking Characteristics of Model Purse Seine
—On the Effect of Netting and Sinkers—

Suk-Jong Kim

Department of Fishery, Cheju National University, Cheju-do 690-756, Korea

This study deals with an analysis on the behaviour characteristics of sinking for the model purse seine,
effect of netting and sinkers. The experiment was carried out using nine simplified model seines of knotless
nettings. Dimension of model seines 420 cm for corkline and 85 cm for seine depth, three groups of models
rigged 25, 45 and 60g with the same weighted sinkers in water were used. These were named PP—25, PA—
25, PES—25, PP—45, PA—45, PES—45, PP—60, PA—60 and PES—60 seine. The densities ( #) of netting
materials were 0.91 g/om®, 1.14 g/cm® and 1.38 g/em’.

Experiments carried out in the observation channel in a flume tank under still water conditions. Sinking
motion was recorded by the one set of TV-camera for VTR, and reading coordinate carried out by the video
digitization system. '

Differential equations were derived from the conservation of momenta of the model seines and used to
determine the sinking speeds of the depths of leadline and the other portions of seines.

An analysis carried out by simultaneous differential equations for numerical method by sub-routine
Runge-Kutta-Gill.

The results obtained were as follows :

1) Average sinking speed of leadline for the model seines rigged 60g with the same weighted sinkers in
water was fastest for 12.2 em/s of PES seine, followed by 11.4 em/s of PA and 10.7 cm/s of PP seines.

4
2) The coefficient of resistance for netting of seine was estimated to be KD=O.09(—p) .

3) The coefficient of resistance for netting bundle of seine was estimated to be CR=0.91(p—p).

4) In all seines, the calculated depths of leadline closely agreed with the measured ones, each 25
£, 45 g, 60 g of weighted sinkers were put into formulas meas. = 1.04 cal., meas.=0.99 cal. and meas.
=0.98 cal.

Key words . sinking characteristics, knotless netting, same weighted sinker, simultaneous
differential equation, purse seine

A = Zolyuoz 2gstn e, 19834 o)F A
H A9l 30%E oj4te] o]y AT E JYehle

97 ANY iYL AFE FY He FAo
2 HERSA} FIIwIN 250l Bol2lE

Z8 % ojgoltt (¥}, 1989). YL L ThE &
o]7to] H)3] 28 2L g2y 878 ¥



ZFe dd) gt meiA, 1Ee] FH/e we
ol 5§49 zlol§ P AL IE AT A
Aell )loiM o] $- Fa 3t} 53] 15 olgiziete]
ARET = 187 FAANYT #2550 ¥4
g, of FAE Y3 AL oTe AP
o wj¢ F83% ZAlolct (Konagaya, 1971b).
olzigt FA|9} BAHI} AFolA, Konagaya
(1971a)= 1839 Yxr) e 187gez 3
Ad dAY 28-S o83 HYe AN, 18
olAlgte] AA}E o] g W, et & 187
02 FAE WRAYYSFE ol M1, 18
o] Z F3o] dAY e 18 olgxale A%
Hg JF3e Aol AHolely B Yo}
Kim et al. (1992) 2 Kim (1993) & 28719 A
27} O A3 F7AEFY 2olg FHE 4T
oA s|4Hr} 2e dx o] 2Egor A Az
o] A&7 warke AAE Baslych
olg} Fol, Aztgtol 1E ofPRITFe AR EF
oo I1E8ZY FF, oldixEe A% g 289
To Y Fol 4FE Evn B F ok
mEfA, £ APl e e L3 FAso,
Aage AGEEel A 183y dxe} ¥
E39 J3g Aysle A, ¢4 Qg Y
E7t 92 3FR9 21E5FEE AHLEn TEPo]
TYS 9F /ol DAY Gy Asld 4
e ArETh 28, A=t 24 33

AYPYE o] AN HPEAAE AFY
T A, 283 % 2B AYAFE 2
Aol 7Fedtpeng, O FHE Ragrch

Mz W gy

A 2¥Oo

Ao ALR-3 WY 7Y, 2549 A7)
231 Jx7t 9E uiF fle 28RS ARSEY
A A stgdct. Table 19) Uebd Az o), Eajx
A% 170 dYo] 44}, Zaelul=% 2106
Yol 4§AL R Z ol AE R 250t 0] 44} (2
B49] 37 045 mm, &) Zo] 105 mm) 2] vl §
gl D EReNA Zo] Wgko 2 28337, X wHgko
2 5839 1EHE MDA S8 55 ¢
Wz Zole 420 om, 129 L 86 omolx,
FEEL 2F 029302 2B HAo| HUr}
HEE gHER) 0] 337/ R¥ 180 BEFE
252,452 R 60 g(F5FH) 22 3042 v
9% 9 RPJALE A3, dE] FA7} 25
g4 PP—25 PA—25 R PES—25115, 45 gdm
PP—45, PA—-45 R PES—4518¢|2}tx 3, 60
g4 PP—60, PA—60 3! PES—60180|2}x A
&4t} (Table 2). ©] 21859 S2dl FZEH &
17070& oido}l F5-3Ho] 150 go] HEE AY
(Table 3).

Table 1. Specification of knotless netting for the model seines

Material Twine  Diameter = Mesh Mesh number Hanging-in
size size corkline leadline depth
(mm) (mm)
Polypropylene 170d/4 045 21.0 283 283 58 0.293
Polyamide 210d/4 0.45 210 283 283 58 0.293
Polyester 250d/4 045 210 283 283 58 0.293
Table 2. Specification of the weighted model seines
Netting Weight in water
Seine type density netting leadline seine
(g/em®) @ @ (g
PP—25 seine 091 —58 25.0 19.2
PA—25 seine 114 94 25.0 344
PES—25 seine . 1.38 242 25.0 492
PP—45 seine 0.91 —58 45.0 39.2
PA—45 seine 114 94 45.0 544
PES—45 seine 1.38 24.2 45.0 69.2
PP—60 seine 091 —58 60.0 54.2
PA—60 seine 1.14 94 60.0 69.4
PES—60 seine 1.38 24.2 60.0 84.2
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Fig. 5. Schematic drawing of the sinking charac-
teristics of the model seines rigged 45 g
with the same weighted sinkers in water.
(a) Polypropylene netting used (PP seine).
(b) Polyester netting used (PES seine).

m . Mass of sinker

¥ y3 - Depth from corkline to leadline

¥, - Depth from corkline to netting bundle
l; . Seine depth
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Table 4. Parameters in the differential equation for the model seines

Item Sinker Parameters

(g) PP seine PA seine PES seine

e (g/em®) 25,45,60 091 114 1.38
o (cm?) 25,45,60 147X 1072 1.50X 102 1.54X 102
V.(em®) 25 5.76X 1073 5.76X107? 576X 1073
45 10.36X10°* 10.36X 1072 10.36X 1072
60 13.82X 1073 13.82X107° 13.82X1073
W (g) 25 5.95X 102 5.95X 1072 5.95X 1072
45 10.71X 1072 10.71X 102 10.71X 1072
60 14.29%X 1072 14.29X 1072 14.29X 1072
S, (em?) 25 354X1072 354X1072 354X1072
45 6.33X 102 6.33X 1072 633X 1072
60 8.44X 1072 8.44X1072 8.44X1072

# . Density of netting, ¢ . Projected area of netting element, V, : Volume of sinker,

W, Weight of sinker in water, S; . Projected area of sinker
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Fig. 6. Relationship between calculated (cal)
and measured values (meas.) of leadline
depth for the model seines with the same
sinkers. Calculated values were derived
from equation (1), (2), (5), (6), (7) and
(8). Solid line shows the regression line.
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